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MOTOR DRIVES FOR W-SERIES VARIACS®

an extremely flexible and versatile
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Types W5 and W2 Variacs. These determined on a production basis,

# drives, together with the several models rather than on the “special-order™

and ganged nssemblies previously an-  basis that might ordinarily be expected.
nouneed, 12 make the W-series Variacs

Mechanical Design
An extremely simple and straight-
30, 12: May, 1956: pp 13-15 forward design has been adopted  to

Figura 1. ""Family tree'" of W-model Variac™ Autoiransformers. Type numbers are formed by adding
in sequence the appropriate letter and numeral combinations. For examples, see Figure 4,
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@ GENERAL RADIO EXPERIMENTER 2

provide motor drive. The gear reducer
motor, with a suitable mounting plate,
is “ganged” to the unit to be driven,
much as another Variac would be. The
construction is shown in Figure 2.
Drive is from the base end of the
Variac, making possible a rigid mechan-
ical assembly and minimizing insulation
problems. Ball bearings are used on all
motor-driven Variaes.

Gear coupling between motor shaft
and Variac shaft was chosen for a
number of reasons.

1. The problem of alignment be-
tween shafts is reduced as compared to
a rigid direct coupling,

2. The problem of phase shift in a
flexible coupling is eliminated, simplify-
ing the servo-drive problem.

3. With a choice of gear ratios several
drive speeds can be provided from a
given motor.

Mounting slots in all motor plates
permit. proper motor location for the
selected gear and close adjustment of
the gear and pinion mating. Motor
leads are brought out to a terminal
strip attached to the motor plate.

Motor

To make available a wide range of
drive speeds, three different motor
speeds will be stocked. Gear reducers
assembled to the basic motors produce
output shaft rates of approximately one
second, four seconds, and sixteen sec-
onds per revolution. These speeds, in
conjunction with the additional choice
of reduction available in the coupling
gears, provide Variac traverse rates of
2, 4, 8, 16, 32, or 64 seconds, full scale.

The two fastest drives (2 and 4
seconds) are intended for servo opera-
tion, as in the GR Tyee 1570-A Auto-
matic Voltage Regulator. For such ap-
plications the motor chosen has low
moment of inertia and high angular ac-
celeration. The low angular momentum
eliminates any need for limit switches,
ordinarily used to de-energize the
motor. A simple mechanical stop is
used, arranged so that stalled torques
are not transmitted to the Variac.
Tinough elastic deformation is provided
by the Variae shaft to prevent impact
damage to the gear train. Both motor
and gear train will withstand stalled

Figure 2. View of a moter driven Type W5 Variac.
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Figure 3. View of cased model of motor-driven
Variac. Appearance is identical with that of a
ganged model with case.

conditions indefinitely and will take,
without damage, thousands of full-
impact stops. Since, for servo-operation,
it is assumed that the proper motor
capacitor will be included in the servo
amplifier, no capacitor is furnished.
The same type of low-inertia mo-
tor is used also for the medium-speed
drives (8 and 16 seconds), in whose ap-
plications fast starting is not, ordinarily
essential, but fast stopping with mini-
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mum overshoot is desirable. Vith the
motors selected, stopping is fast enough
so that for most applications no dy-
namic braking is required.

This motor can be used for either
servo or remote positioning applica-
tions, and so a motor capacitor is fur-
nished. Microswitches for limiting tra-
verse are optional.

The third motor, for 32- and 64-
second traverse and remote-positioning
applications, has a higher torque, ex-
ceeding the capabilities of the mechani-
cal stop, so that microswitches are
mandatory. Motor capacitor is fur-
nished,

Table I summarizes the mechanical
specifications for the three motors.

Enclosures

Motor-driven assemblies are avail-
able open or completely enclosed. The
struetural similarity to a ganged Variac
is extended to the method of enclosure.
Neat, economical enclosure is pro-
vided by making use of already avail-
able cases and methods. Figure 3
shows a typical enclosed assembly.

TABLE 1
STANDARD EXTERNAL GEARING
| 4 2l
STANDARD 12 __!_2'_ ARERL & _‘ . 3
; | B 2:1 ‘ 4:1
MOTOR e S = S e
| C JF 4231 4:1
SECONDS FOR 3207 2 i &1 B8 16 32 4
OUNCE-INCHES TORQUE ‘ 30 60 ‘ 120 | 240 240 480
VARIAC 2 X X X0 X0 X0 xo |
W —or M — * Model 202 _1. X xu_ " x0 X0 X0 |
115 or 230 volts —— — — | ——— —
| 2063 x X0 X0 X0 ‘ X0
5 : X x | xo ‘ X0 X0 [ X0
5G2 X X0 xo | X0 1I X0
| 5G3 X %o i | %6 | " xo0 | X0 |
- = —— — |
sTor MECHANICAL OPTIONAL | MICROSWITCH
CAPACITOR i NO | YES YES

x Servn applications only

xo Either servo of remote positioning

*  80-cycle motor, 400-cycle Variae
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@ GENERAL RADIO EXPERIMENTER 4

Although the many possible assem-
blies and variations as shown in Figure
1 are not stocked assembled for imme-
diate shipment, inventory will be car-
ried of basic ball-bearing Variacs, as
well as motor drive, micro-switch as-
sembly and enclosure parts. Under nor-
mal conditions, therefore, any of the
combinations shown can be shipped, in
moderate quantities, within a few weeks
of order.

Basic Varlac type

230 volts
r—— 3-gang assembly

| ‘ !——— Motor -driven with ball bearings

16 s for 1 320F raverse
Motor capacitor
Microswitches
‘ ‘ r Case furnished
WSHGIDISCKM

———— Basic Variac (15 volts)

Figure 4. Two examples of how Variac type num-
bers are formed.

SPECIFICATIONS

Motor: 2-phase, 115 volts, 80 cyeles

Winding Impedance; at (0¢, 1300 + j2200 ohims,
ench winding; d-¢ resistance, 575 ohms, each
winding.

Moment of Inerfia, retor: (1.1 ounce-in.*
Stalled roter torque: 2 ounce-inches
Theoretical acceleration: TS0 rudians sec.®
Variae Mement of

Capacitor: (.8 to 0.9 uf, oil-filled, 300 v wke. Inertia: Type W2, 0.95 oum-.e-jn.’
Normal speed, rotor: 1350 rpm Type W5, 3.08 ounce-in.*
PRICES
Refer to Table 1 for available models MOTOR-DRIVEN ATTACHMENTS
Refer to Figure 3 for type numbering system Unit Price
Variac or Variac Assembly Motor Drive Only (D) $75.001
with ball bearings Price  Capacifor (€) n'c
w2 BB* $18.50 Microswitches  (K) 7.00
W2G2 BB* 39.00 Case (M) 8.00

W2G3 BB* 57.00
W5 BB* 23.00 l'i\il-)itnr-dri\'en \'uriim-' need null inelude 1I|]t;
s 3B designation in the type number, since a
x:g: ::: ;T% ;notqr—df’weu models are equipped with ball
i hearings.
W5H BB* 25.00 o i
fIn lots of 5 or more. For quantities less than
W5HG2 BB* 53.00 5, an additional set-up charge of $6.00 is added
W5HG3 BB* 77.00 und is prorated over the quantity ordered.

NATIONAL ELECTRONICS CONFERENCE
Hotel Sherman Chicago

QOctober 1-3, 1956

Visit the General Radio exhibit in booths 142 and 143 to see the latest in electronic
test equipment. The motor-driven Variacs™ ond the X-Y dial drives described in
this issue will be on display, os will the new Type 1230-A D-C Amplifier and Elec-
trometer, the Type 18605-A Impedance Comparator, the Type 1213-C Time/

‘ Frequency Calibrator, the Type 1391-A Pulse, Sweep and Time-Delay Generator,
and other important new instruments,
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SYNCHRONOUS DIAL DRIVES FOR
AUTOMATIC X-Y PLOTTING

Automatic sweeping techniques con-
tinue to increase in importance in elec-
tronic measurement systems. The im-
proved reliability of data and the con-
servation of man-hours, together with
the design of new recorders and sweep-
ing devices, have stimulated greater use
of this test method, Basieally, the inde-
pendent variable, whether it be fre-
queney, voltage or other quantity, is
varied at a controlled rate over a fixed
range while the output characteristic of
the device under test is observed or
recorded. In particular, the measure-
ment of the frequency response of a
device or system lends itsell readily to
this technique,

The output amplitude as a function
of frequency can be displayed on a
cathode-ray osecilloscope by use of the
methods previously deseribed for Gen-
eral Radio’s Tyer 1750-A Sweep Drive!
and Tyre 908-P1 and P2 Synchronous
Dial Drives® When permanent and
more precise recordings of the data are
required, however, the use of o two axis
plotter is desirable. A d-¢ voltage pro-
portional to the independent variable is
fed in to drive the X axis, while the
oulput characteristic as a d-¢ signal is
used to drive the Y axis of the recording
pen. For most plots a single trace is
sufficient, and it
sweeping rates considerably slower than
those used in CRO presentation. A

use

15 desirable 10

synchronous sweeping rate is not al-
ways required but is often valuable be-

! Eduard Karplus, A New System for Automatie
Dispilay ™' | Radia Experimenter, 1. Apri
tH. C ulur Dirives
r Oseillators,”™
November, 1954,

Dty
5

G,
and Beuat-l
perimenle

Figure 1. View of the Type 908-R144 X-Y Dial
Drive installed on a Type 1208-8B Unit Oscillator.

cause it Turnishes a standard, repro-
ducible, common time base.

The new General Radio X-Y Dial
Drives are designed to sweep standard
GR 4-inch (Tyre 907-WA) and G-inch
(Tyre 908-WA) Gear Driven Precision
Dials for front-of-panel mounting. The
4-inch model is shown in Figure 1 and
the 6-inch model in Figure 6. The syn-
chronous motor in the drive rotates
the dial at a uniform rate. which, in turn,
rotates a potentiometer providing an
output voltage proportional to the dial
position. The motor can be switched off
and disengaged from the dial to permit
manual operation of the instrument by
means of u knob mounted on the poten-
tiometer shaft. The potentiometer re-
mains engaged with the dial regardless
of the method of operation, thus facili-
tating adjustments of zero position
hefore the recording is made.

These drives are readily mounted in
place of the existing manual gear drive
on the GR oscillators listed on the next
page.

The drives may be used with other
equipment when the Tyre 907-WA or
Tyre 908-WA Dial is installed.”

'See latest Genernl Radio Catalog
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Frequency Range
20-40,000 cyeles

Tupe No.
1304-B  Beat Frequency

Audio Generator

*1210-B  Unit Osecillator 20--500,000 eyeles
1211-B  Unit Oseillator 50 Me
1215-B  Unit Ogeillator 50-250 Mc
*1208-B  Unit Oscillator 655-500 Me
*1200-B  Unit Oseillator  250-920 Mec
1218-A  Unit Oscillator  000-2000 Me

(* Instruments marked require the Type 907-R Drive
while those not marked require the Type D08-R Drive.)

The amplitude of the signal from the
oscillator must be held constant if the
final recording is to be a direct indica-
tion of relative response. The General
Radio Tyre 1263-A Amplitude Regu-
lating Power Supply, when used with
the Tyres 1211-B, 1215-B, 1209-B or
1218-A Unit Oseillators, will provide a
output voltage. The Tyre
1304-B Beat-Frequency Audio Genera-
tor and 1210-B Unit R-C Oscillator

constant

Figure 2. Assem-
bly of equipment
for plotting Ffre-
quency charac-
teristic of a Type
B74-F185 Rejec-
tion Filter, The
Type 1215-A Unit
Oscillator is driv-
en by the Type
908-R96 X-Y Dial
Drive; oscillator
amplitude is held
constant by the
Type 1263-A
Amplitude-Regu-
lating Power Sup-
ply. The recorder
is a Variplotter,
Model 1100-A,
manufactured by
Electronic Associ-
ates.

contain built-in, automatic-voltage-
control circuits. A system response can,
of course, be recorded and compared
with a recording of a varying input
signal if it is impracticable to maintain
a constant input signal.

Fig. 2 shows a set-up in which the
regulated output of a Type 1215-B
oseillator 1s being swept over the range
of 50 to 250 Me and fed into a Tyre
874-F185 Low-Pass Filter. The recti-
fied output from the filter and the dial
position voltage are plotted by an X-Y
recorder with the results shown in Fig,
4. Figure 3 is a block diagram of the
system, It may be of interest to note
that one can prepare suitable calibrated
coordinate paper on the recorder hy
first manually positioning the dial to ¢
specifie frequency and then traversing

Figure 3. Block diagram for equipment shown in Figure 2.
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tained on recorder O 3
for the measurement — 4 — - -
shown in Figure 2 =Z 5
and 3. Horizontal ©
and vertical coor- -
dinates were drawn LJ
by recorder. g W = — e
wo_ L .
50 60 70 80 90 00 120 140 |60 200 240
MC

the pen in the Y direction. After this
procedure has been completed for prin-
cipal frequency, suitable
values of the Y axis voltage are fed in
and the pen traversed along the X axis,
If this grid is drawn on tracing paper
prints can be made to provide special-
ized plotting paper,
The Tyre 1304-B Beat-Frequency
. Audio Generator has been designed
with a logarithmie dial, thus conven-
iently permitting the use of commer-
cially available audio-frequency semi-
log paper. This feature is a great ad-
vantage in amplitude frequency tests on
lines, amplifiers, loudspeakers, filters,
equalizers, transducers and other net-
works.
An the
sweep technique in the audio range is
While some tape

values of

interesting  application of

shown in Figure 7.

recorders record and play back at the
same time, the leakage of the bias signal
between the two heads may influence
the apparent output response level, To
obtain the most relianble results, the
input signal should first be recorded and
then played back on a subsequent rerun.
Since the oscillator is being driven
synchronously, it is possible to insert a
frequency marker on the original signal
fed to the tape recorder, which ean be
used to key the recorded sweep of the
oscillator with the output signal from
the tape recorder,

To provide greater versatility in the
use of these dial drives, two speeds are
offered in each of the two sizes. The
higher-speed models operate with a
self-reversing synchronous motor while
the lower-speed models are driven by
counterclockwise (increasing frequency

Figure 5. View of the Type 1304-B Best-Frequency Audio Generator and X-Y Dial Drive, with Moseley

Model 60 Logarithmic Amplifier and Model 3 Autograph X-Y Recorder, arranged to measure the audio

network shown in the foreground. The logarithmic amplifier, whose d-¢ eutput is prepertional to the
legarithm of the a-c input, permits the use of an amplitude scale linear in db.
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@ GENERAL RADIO EXPERIMENTER s

on GR oscillators) motors. On these
lower-speed units, a friction clutch is
supplied to prevent damage if the
motor is permitied to run after the dial
has reached its stop.

To accommodate the wide range of
d-¢ voltage ranges that may be desired
from the position potentiometer, bind-
g posts are provided for the insertion
of a selected d-¢ supply. Binding posts
are also available for the position signal.
The direct-coupled, manual-drive knob
can be used to center the potentiometer
about any dial setting.

+3-

Figure 6. Close-up
view of the Type
908-R X-Y Dial Drive
installed on the Type
1304-B Beat-Fre-
quency Audio Gen-
erator. This generator
is ideal for audio-
frequency plotting,
because it covers the
entire audio range in
a single sweep of
the dial and its out-
put voltage is con-
stant to = 0.25 db.

These drives find many important
applications in both laboratory de-
velopment and production testing, be-
-ause they offer advantages of a rapid,
reliable, semi-automatic test uncom-
plicated by the tedious task of reading,
logging and plotting point by point
values. It can produce an accurate
graphic performance record that is eas-
ily compared with acceptance stand-
ards and one which ean be reproduced
for record files, certification reports and
customer’s information.

— G, A CLEMow

Figure 7. Graphic rec-

ord of the frequency

response of o tape
recorder. The test volf-

age source was the

Beal-Frequency Audio

Generator shown in
Figure &. The verfical

line at 100 cycles is

the frequency calibra-
tion reference.

FREQUENCY IN CYCLES PER SECOND

w.ietlabs.com
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SPECIFICATIONS

Power Supply: Motor: 105-120 volts, 50-60
cyeles, 3 watts. Potentiometer, see below.
Dimensions: 907-R, 4 (diameter) x 374 (deep)
inches.
908-IR, 5%; (diameter) x 375 (deep)
inches.

Weight: 907-R, one pound, 11 ounces,

908-1t, two pounds.
Nete: Data are for 60-eycle operation. Multiply
speeds by 3g for 50-cycle operation.

Center-tapped Mazx

Pinion Dial Potentiomeler . Polentiomeler | Reso-

T'ype Dial Speed Speed Rotation Resistance Current tution

907-R18 907 | 4 RPM 18°/min | CCW 20 ka 10 ma 0.4°

907-R144 | 907 1 RPM 44°/min | Self-reversing 20 ka 10 ma 0.4°

908-R12 908 | 14 RPM 2°/min | COW 50 k&2 10 ma 0.2

908-R96 908 4 RPM 06° /'min | Self-reversing 50 ka 10 ma 0.2°
Type Code Word Price
907-R18 X=¥ Diol Drdve. oo icaniivassnesniasinssnssnissans EARLY $55.00
907-R144 X-Y Dial Drive......cc000a0e EDUCE 55.00
908-R12 XY DiolDHYE. s snnrsdissasdisisiasnsiesn EGRET 55.00
908-R96 X-YDlal Drive.....ociiiannnnseanrirsnnosnananns BJECT 55.00

A 120-CYCLE SOURCE FOR ELECTROLYTIC
CAPACITOR TESTING WITH THE CAPACI-
TANCE TEST BRIDGE

In most applications of electrolytic
capacitors, a significant 120-cyele ripple
component is superimposed on the ap-
plied unidirectional voltage. For this
reason it has become widely accepted

standard practice to test such capaci-
tors at that frequency rather than at
the more readily available 60 cycles. To
meet this requirement, a modification
of the 60-cycle Type 1611-A Capaci-

Figure 1. View of the Capacitance Test Bridge (left) with 120-cycle oscillater (center) and Unit Variable
Power Supply (right) for furnishing the d-c polarizing vollage.
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@ GENERAL RADIO EXPERIMENTER 10

tance Test Bridge has been available
for some time! The modification as
showr in the schematic diagram (Figure
2), consists primarily of the addition of
terminals for connection of an external
generator and of providing 120-cyele
tuning for the internal detector. Switch-
ing is provided so that either the
standard circuit or the special con-
figuration ean be used.

Because the input impedance to the
bridge varies between 1 ohm and 1000
ohms, most available andio oscillators
are not capable of delivering enough
voltage directly to the bridge over its
entire range for adequate sensitivity of
balance. A multiwinding impedance-
matching transformer is frequently re-
quired to deliver adequate energy to the
bridge, particularly for the 1000 multi-
plier setting, and, in any event, a trans-
former is required to isolate the a-e
source from the d-c polarizing voltage.

A recent modification of the Tyre
1214-A  Unit Osecillator, the Tyrr
1214-A82 120-cyele Oscillator, has a
power output approaching the maxi-
mum that the bridge arms will with-
stand. This inexpensive oscillator pro-
vides the 120-cycle source, the im-
pedance matehing, and the isolation.
An output transformer is provided,
tapped to provide optimum match to
the bridge for each of the four ap-
plicable multipliers. A panel switch
selects the proper tap, and the engrav-
ing corresponds to the multiplier mark-
ings of the bridge, X1, X10, X100, and
X 1000.

Other Frequencies
For the measurement of electrolytic

" Eleotrolytic Copavitor Testing at 120 Cyeles", General
Radie Erpertmenter, Vol. 28, Na. 6, Nuvem{mr. 169563, p. 8

EXTERNAL
GENERATOR

Figure 2. Elementary schemalic of the bridge.

capacitors over a range of low audio
frequencies, it is convenient to make
usge of the impedance-matehing trans-
former and switching provided in the
new oscillator. Accordingly, a jack is
provided on the panel of the oscillator
by means of which an external source
can be connected.

The bridge cireuit is designed for
optimum sensitivity at 60 cyeles, and
substantially the same performance is
obtained at 120 cyeles. As the measur-
ing frequency is raised, however, the
bridge sensitivity factor decreases and
above about 400 eyeles is inversely pro-
tional to frequency. Figure 3 shows the
varigtion of the bridge sensitivity fac-
tor® N for the different settings of the
CAPACITANCE dial. The sensitivity
factor is independent of multiplier
setting, but the voltage applied to the
bridge varies with ratio arm setting, as

Za
Zi
]
Zh
setting of the reactive balanee

? Defined as 8§ = d, where d is the precision of

www.ietlabs.com
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shown in the following table.

Approz. Voltage (rms)

Bridge N uliiplier Applied to Bridge
X 1 18
40 [
X100 2
> 1000 0.6

The upper frequency limit for satis-
factory operation is thus a funetion not,
only of available detector sensitivity
and applied voltage but also of the
magnitude of the capacitance being
measured and of the aceuracy of meas-
urement desired. With the internal de-
tector, measurements can be made at 1
kiloeycle on even the highest multiplier
with a resolution of about 1%. If higher
resolution is desired, a more sensitive
detector can be connected externally to
the external-filter jack of the bridge.
For best results the external detector
should have a 20-db diserimination to
harmonics and noise.

Dissipation Factor

The dissipation factor range of the
bridge is directly proportional to fre-
quency. At 60 cycles the range is 0.6
(609,), at 120 cycles 1.2 (120%,) and at
100 eveles 4.0 (4009;). This variation is
compatible with the normal tendency
of high-vilue electrolytic eapacitors to
show dissipation factors rising with fre-
quency as a result of fixed series re-
sistance,

The effective accuracy of dissipation
actor measurement decreases at the
high frequencies. In addition to the
problem of residual phase-angle errors
withiu the bridge, the problem of mak-
ing a satisfactorily low resistance con-
nection to the eapacitor under measure-
ment is a serious one. For example. at

Figure 3. Voriation of bridge sensitivity with
frequency for different seMings of the CAPA-
CITANCE dial.

AUGUST, 1956 @

10,000 uf and 1000 cyeles a series re-
sistance of 0.001 ohm in lead or conneec-
tion produces a dissipation factor of 0.6
(609%). For such an extreme case the
limitation on aceuracy is external to the
bridge; for less extreme combinations of
frequency and capacitance the accuracy
of dissipation factor is =27 of dial
reading = 0005 (f/60).

Applied Voltage
The a-c voltage applied to the capuci-
tor under test is always somewhat lower
than the voltage applied to the bridge,
shown in the table above, since the
ratio arm is in series with the unknown,
The d-c¢ polarizing voltage should nor-
mally be greater than the peak value of
a-¢ test voltage. The voltages applied
by the Tyee 1214-A52 Oscillators are
safely below ordinary voltage ratings
for any given range. If, however, re-
duced test voltage is desired for capaci-
tors of very low d-¢ rating or for any
other reason, an adjustable resistor may
be eonnected (in series or shunt) be-
tween the oscillator and the bridge to
set to an arbitrarily specified level,
— 1. Gi. Easton

|.0
i e ||
= "3
e
=
z N 0,
7,
& o) Lo
3

g o,
- (“
S 003 wd i,
w
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60 120 400 1000
FREQUENCY IN CPS
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SPECIFICATIONS FOR TYPE 1214-AS52 UNIT OSCILLATOR

Frequency: 120 cveles 429

Output Impldenec. Four un]mlmm-a- to match
the impedance of the Type 1611-A52 Capaci-
tance Test Bridge at four multiplier positions.
Ou:rul At least 200 milliwatts into matched

Controls: Output impedance switch and power
switch.

Distortion: Less than 3% into o matched load,
Terminals: The output ferminals are juck-top
binding posts with standard 34-inch spacing; a
ground terminal is provided, adjacent to one of
the output l{‘l‘l‘nlllaj)ﬂ Jack is provided for con-
necting external oscillator,

Power Supply: Unlike most instruments of the

SPECIFICATIONS FOR TYPE

Capacitance Range: (0 to 11,000 uf at 60 cyveles.
1 wf to 11,000 uf at 120 eyveles or other external
frequency.

Dissipation-Factor Range: ( to 609, al 6 eyeles.
Range proportional to frequency. (0 to Ilﬂ‘rp at
120 eycles.) Dial readings musi be multiplied

by the ratio i for frequencies other than 60

eveles.

Accuracy: Unpacitance =417, Dissipation fac-

tor £(27% of dial reading +0.05% x-—f dissipa-

tion factor).

Detector Filter: Tuned to 60 or 120 cyeles, se-
lected by switeh. Jack provided for use of an
external filter for other {n»qur-nrim

External Gonerator: Required for frequencies
other than 60 cycles. Tyre 1214-A82 Oscillator
deseribed below is recommended for 120-cycle
measurements.

Unit line, the power supply is built into the
instrument; 115 volts, 40-60 cyeles; power con-
sumpftion is about 16 watts.
Accessories Supplied: .‘\pll‘t fuses;
cord is integral with the unit.
Tube: One 117N7-GT, which iz supplied with
the instrument,

Mounting: Aluminum panel and sides finished in
black-crackle lnequer. Aluminum dust cover
finished in clear lncquer. Relay-ruck adaptor
panel available.

Dimensions: (Height) 5% x (width) 5 x (depth)
614 inches, over-all, not including power-line
connector cord.

Net Weight: 414 pounds,

the power

1611-A52 CAPACITANCE TEST BRIDGE

connecting an external d-¢ polarizing voltage.
The maximum voltage that should be im-
pressed 1s 500 volts.

One of the terminals is grounded so that any
a~¢ operated power supply with grounded out-
put can be used. The terminal capacitances of
the power supply do nol affect the bridge
cireuit.

Power Supply Veltage: 1005 to 125 (ar 210 to 250)
volts, 60 eyeles. Power Input: 15 watts,
Accessories Supplied: Tyre CAP-35
Cord and spare fuses.

Mounting: Portuble carrying case of lugguge-
type construction. Case is completely shielded
to insure freedom from electrostatic picku
Tube Complement: (ne each GX5-GT /G, E‘-J..
and 6UB.

Net Weight: 3014 pounds,

Dimensions: (Width) 144 x (depth) 16 x
(heighl) 10 inches, over-all, including cover and

Power

Polarizing Veltage: Terminals are provided for handles.
Type Code Ward Price
1214- AS! Unit Oscillator (including power supply). ....... J ABBOT ' $95.00
1611-A52 Capacitance Test Bridge......... b e RS R e FAVOR $545.00
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